
USNO Analysis Center for Soure Struture ReportAlan L. Fey, David A. Boboltz, Ralph A. Gaume, Kerry A. KinghamAbstratThis report summarizes the ativities of the United States Naval Observatory Analysis Center forSoure Struture for alendar year 2002. VLBA RDV experiments RDV12 and RDV31 were alibratedand imaged. VLBA high frequeny (K/Q-band) experiments BR079A and BR079B were alibratedand imaged. Based on these latter experiments, it was found that ICRF soures observed at higherfrequenies than are urrently used may be better astrometrially. A Southern Hemisphere imagingand astrometry program for maintenane of the ICRF ontinued. Ativities planned for the year 2003inlude imaging of additional VLBA RDV and higher frequeny observations and ontinued researhinto the e�ets of intrinsi soure struture on astrometry.1. Analysis Center OperationThe Analysis Center for Soure Struture is supported and operated by the United States NavalObservatory (USNO). The harter of the Analysis Center is to provide produts diretly related tothe IVS determination of the \de�nition and maintenane of the elestial referene frame." Theseinlude, primarily, radio frequeny images of ICRF soures, intrinsi struture models derived fromthe radio images, and an assessment of the astrometri quality of the ICRF soures based on theirintrinsi struture.The web server for the Analysis Center is hosted by the USNO and an be aessed by pointingyour browser to http://rorf.usno.navy.mil/ivs saa/The primary servie of the analysis enter is the Radio Referene Frame Image Database(RRFID), a web aessible database of radio frequeny images of most ICRF soures with deli-nation greater than about �30 degrees. Soure struture information is provided in the form ofsynthesis images and soure models suitable for evaluating soures for astrometri and/or geodetiuse and for long-term monitoring of soures. The RRFID urrently ontains over 3300 images ofover 450 soures and an be aessed from the Analysis Center web page or diretly athttp://www.usno.navy.mil/RRFID/The Analysis Center urrently has a program of ative researh investigating the e�ets ofintrinsi soure struture on astrometri position determination. Results of this program arepublished in the sienti� literature.2. Current Ativities2.1. VLBA RDV ImagingVery Long Baseline Array (VLBA) observations for maintenane of the elestial and terrestrialreferene frames have been arried out sine about 1994. Sine 1997, these VLBA RDV observa-tions have been part of a joint program between the USNO, Goddard Spae Flight Center (GSFC)and the National Radio Astronomy Observatory (NRAO). During eah 24 hour VLBA RDV ses-sion, about 70 ICRF soures are observed at S/X-band (2.3/8.4 GHz) using the VLBA together1



Figure 1. VLBI radio frequeny images at S-band (left panel) and X-band (right panel) of the ICRFsoure 1308+326 at epoh 2002 January 16 (RDV31) taken from the USNO Radio Referene Frame ImageDatabase.with up to 10 additional geodeti antennas. Images are produed from these observations andmade available through the RRFID. An example of the images available from the RRFID at thesefrequenies is shown in Figure 1. During the alender year 2002, two VLBA RDV experiments(RDV12 and RDV31) were alibrated and imaged.2.2. VLBA High Frequeny ImagingVery Long Baseline Array observations to extend the ICRF to K-band (24 GHz) and Q-band(43 GHz) (Jaobs et al. 2002, in International VLBI Servie for Geodesy and Astrometry 2002General Meeting Proeedings, edited by Nany R. Vandenberg and Karen D. Baver, NASA/CP-2002-210002) began in May 2002. The long term goals of this program are to 1) develop higherfrequeny referene frames for improved deep spae navigation, 2) extend the VLBA alibratoratalog at K/Q-band, 3) provide the bene�t of the ICRF atalog to new appliations at thesehigher frequenies, and 4) study soure struture variation at K/Q-band in order to improvethe astrometri auray. These observations are part of a joint program between NASA, theUSNO, NRAO and Bordeaux Observatory. Images are produed from these observations andmade available through the RRFID. An example of the images available from the RRFID atthese frequenies is shown in Figure 2. During the alender year 2002, two VLBA high frequenyexperiments (BR079A and BR079B) were alibrated and imaged.2.3. Astrometri Suitability of SouresThe resulting intrinsi soure struture information from the RRFID provides a valuable re-soure for evaluating the astrometri suitability of the extragalati soures used to de�ne theICRF. Fey & Charlot (2000, Astrophysial Journal Supplement Series, Vol. 128, pp. 17{83) used2



Figure 2. VLBI radio frequeny images at K-band (left panel) and Q-band (right panel) of the ICRF soure1308+326 at epoh 2002 May 16 (BR079A) taken from the USNO Radio Referene Frame Image Database.RRFID data to quantify the magnitude of the expeted e�et of intrinsi soure struture on as-trometri bandwidth synthesis VLBI and presented their results in the form of a \Struture Index"for the observed soures. The \Struture Index" ranges from a value of 1 for the least ontribution(best astrometri soures) to a value of 4 for the most ontribution (worst astrometri soures).The \Struture Index" an be used as an estimate of the astrometri quality of the soures basedon intrinsi struture.The distribution of \Struture Index" alulated from the �rst epoh of K/Q-band images(Charlot 2002, private ommuniation) is shown in Figure 3. Also shown are values for the 28soures observed in RDV31 at X-band whih overlap with these soures. Note the shift towardlower values as the frequeny of observation inreases.2.4. ICRF Maintenane in the Southern HemisphereThe USNO and the Australia Telesope National Faility (ATNF) are ollaborating in a on-tinuing VLBI researh program in Southern Hemisphere soure imaging and astrometry usingUSNO, ATNF and ATNF-aessible failities. These observations are aimed spei�ally towardimprovement of the ICRF in the Southern Hemisphere. Plans inlude strengthening the ICRF inthe Southern Hemisphere by a) inreasing the referene soure density with additional S/X-bandbandwidth-synthesis astrometri VLBI observations, and b) VLBI imaging at 8.4 GHz of ICRFsoures south of Æ = �20Æ. These observations will provide a strong tie between the Northern andSouthern Hemisphere through the overlap with ommon soures measured from the north.2.5. Using VLBA RDV DataAlthough preliminary analysis of the RDV experiments suggested that these data had system-ati errors of unknown origin, an analysis performed by Center personnel helped to show that initial3



Figure 3. Distribution of \Struture Index" for soures at a) 8.4 GHz, b) 24 GHz, and ) 43 GHz. A totalof 65 soures were observed at 24 and 43 GHz on 2002 May 15 (BR079A). Also shown are the values forthe 28 overlap soures observed at 8.4 GHz on 2002 Jan 16 (RDV31).onerns were unfounded and that these data should be inorporated into the general astrometriand geodeti database. Results an be found athttp://rorf.usno.navy.mil/vlba rdv/3. Sta�The sta� of the Analysis Center is drawn from individuals who work at the USNO. The sta�and their responsibilities are:Name ResponsibilitiesAlan L. Fey Primary sienti� ontat, Web and data base design and ontent,Webmaster, Web server administration, VLBA data analysis (imag-ing), struture analysisDavid A. Boboltz VLBA data analysis (imaging), struture analysisRalph A. Gaume Liaison to the ICRF Produt Center of the IERSKerry A. Kingham Web and data base design and ontent, Webmaster, Web server ad-ministration, geodeti data analysis (imaging), Mark 4 interfae toimaging software, struture analysis4. Future AtivitiesThe following ativities are planned:� Continue imaging of VLBA RDV experiments� Continue imaging of VLBA high frequeny experiments� Make additional astrometri and imaging observations in the Southern Hemisphere in ol-laboration with ATNF partners� Continue researh into the e�ets of intrinsi soure struture on astrometry4


